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Introduction

100
The first drastic change that may cause CEJs is an abrupt northward turning of the 101 interplanetary magnetic field (IMF) after the prolonged exposure of southward IMF.
102
When the IMF turns northward abruptly after the prolonged southward IMF, the Region 1 103 current starts to decrease abruptly, whereas the Region 2 current decreases gradually [e.g., 
Simulation
146
We used the latest version of the global magnetohydrodynamics (MHD) simulation 147 originally developed by Tanaka [1994 Tanaka [ , 1995 Tanaka [ , 2000a Tanaka [ , 2000b Tanaka [ , 2007 , and Tanaka et al. [2010] .
148
The simulation utilizes a finite volume (FV) total variation diminishing (TVD) scheme to 149 enable adequate capture of a shock. The present simulation employs the grid system 150 based on a dodecahedron [Moriguchi et al., 2008] . In the simulation, at the inner surface where J is the current density,  is the height-integrated conductivity tensor, E is the 167 electric field, and  i is the electric potential at the ionospheric altitude. We assumed that 168 the height-integrated conductivity consists of 3 sources. The first source is the 169 conductivity associated with the ionization due to solar EUV. We used a functional form 170 depending on the solar zenith angle. The second one is proportional to the field-aligned 171 current density. The contribution from the downward field-aligned current is assumed to 172 be 10 times lower than that from the upward field-aligned current. The third one is
173
proportional to the square root of plasma pressure, and to the temperature of 174 magnetospheric plasma to the power of 1/4.
176
Following the study by Tsunomura [1999] , we assumed that the conductivity terms obey the 177 following functions. 
where I is the inclination of the magnetic field,  1 is the Pedersen conductivity,  is the
180
Hall conductivity, and  0 is the parallel conductivity that is assumed to be 8. k 1 , k 2 , and k 3 181 are amplification factors depending on latitude , so as to represent large height-integrated 182 conductivities near the equator.
184
The tilt angle with respect to the solar wind velocity is zero. We introduced a step 
212
The westward EEJ (or CEJ) lasts for about 15 min, and subsequently, the polarity of the
213
EEJ switches from westward to eastward. Figure 1d shows the net FACs, and we note that 
231
The northward electric field spreads equatorward until ~70 min, which may be regarded as 
233
The term SAPS has been introduced to encompass a narrow, intense plasma flow and a There are three remarkable features of interest to be noted immediately after the onset. appears equatorward of the SAEF, or SAID, which persists for ~1.5 hours intermittently.
250
The southward electric field is most likely associated with the overshielding condition as 251 explained below. 
351
Thereby, the electric field is reversed at low latitudes, and the southward electric field is 352 thought to be the cause of the CEJ at dayside magnetic equator.
354
It is expected that the electric field generated in the ionosphere may propagate upward The intensity and polarity of the EEJ depend largely on the ionospheric conductivity in the 
442
Of course, the situation would not be so simple because of contribution from the tail current 
Conclusion
We demonstrated that the overshielding condition can be achieved after substorm onset for 448 constant solar wind and IMF. The overshielding condition seems to appear first in the 
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